Introduction
Langeback first described paranasal sinus mucoceles in 1820. It was only in the early 1900s that mucoceles were given their name by Rollet and popularized by Gerber, who published 178 cases. In 1995, Lambert attributed frontal or ethmoid mucoceles as the most common nasal condition to produce proptosis [1] A mucocele is an epithelial-lined mucus containing sac that fills a paranasal sinus and is able to expand by alternative bone resorption and bone formation. A mucocele occurs when a sinus ostium or a compartment of a septated sinus becomes obstructed, thus causing the sinus cavity to become filled with mucus or to become airless. Paranasal sinus mucoceles may result from inflammation, tumor, trauma or surgical manipulation [2] .Because of the anatomic proximity of the orbit, the pathologic process of paranasal sinus mucocele will easily affect the orbit [3, 4] . Anatomically, the frontal, ethmoid, sphenoid and maxillary sinuses all interface with the orbit. The maxillary sinus shares the floor of the orbit, the frontal sinus is part of the orbital roof, the ethmoid extends along most of the medial wall of orbit and the sphenoid almost completely surrounds the orbital apex [3, 4] . Thus, mucoceles of the paranasal sinuses can easily affect the orbit and cause ophthalmic symptoms such as proptosis, blurred vision and displacement of globe [4, 5] . Patients with paranasal mucoceles with orbital symptoms are often seen by the ophthalmologist first and then referred to otorhinolaryngologist [5] .Occasionally they can present with intracranial complications.
It is essential to differentiate a mucocele from a mucus retention cyst. A mucus retention cyst is just a fluid filled sac along the sinus lining which does not expand and push into the eye socket, nose or brain and does not cause problems in the vast majority of cases. Notably, mucus retention cysts in the sinuses are more common than expected. Infact, about 30-40% of the population with absolutely no complaints of sinus problems will have cysts of the paranasal sinuses when they have CT scans performed. Most retention cysts of sinuses spontaneously shrink or do not change in size over the long term [6] . In the absence of associated complaints "wait and see" may be the appropriate management strategy for these retention cysts.
Material and methods
From 2005 to 2012, 13 patients with paranasal sinus mucoceles were treated with wide endoscopic endonasal marsupilization at the UKM Medical Center in Kuala Lumpur, Malaysia. Review of the patients' complete medical records, including out-patient clinical records, operative notes and reports of imaging and histopathology were performed. The radiological imaging (CT/MRI) on preoperative coronal and axial views were reviewed.
Results
The demographic data on the 13 patients includes the age, sex, race, clinical presentation, type of radiological imaging performed, the surgical details and the post-operative follow-up are listed in Table 1 . The most common sinus involved was the frontal, followed by the ethmoid, maxillary and sphenoid ( Table 2 ). The most common clinical presentation was headache followed by eye and nasal symptoms ( Table 3 ). Figure 1 shows a radiological image of a right ethmoidal mucocele in an adult patient with diplopia and headache. Figure 2 shows a radiological image of a gross right frontal mucocele in an adult patient with headache, reduced vision and proptosis. Figure 3 shows a radiological image of a sphenoid mucocele in a child with headache and vomiting. Figure 4 shows a radiological image of left maxillary mucocele in an adult patient with nasal blockage and foul smelling discharge. Table 3 . Clinical presentation of head and eye symptoms 
Surgical technique
All patients were operated under general aneasthesia. The patient is placed in supine position with head slightly elevated. Packing that has been soaked in a 4% cocaine solution is placed in the nasal cavity to initiate mucosal vasoconstriction. Both eyes are exposed in the surgical field. Under endoscopic visualization, submucosal injections of 1% lidocaine with epinephrine are administred along the lateral nasal wall and middle turbinate. Briefly the endoscopic endonasal marsupilization is as follows: wide middle meatal antrostomy and marsupilization for maxillary mucocele; initially complete ethmoidectomy followed by removal of anteroinferior wall of the sphenoid mucocele and marsupilizing the cavity for ethmoid and sphenoid mucocele;uncinectomy, anterior ethmoidectomy and widening of the frontal recess (Draf type 2 procedure) and marsupilization for fronto-ethmoid mucocele.Patients' are observed at weekly follow-up with secretion aspirated and sinonasal washing with saline solution upto one month post-surgery. Patients are checked upon at follow-ups every three months for first year than once a year.
Discussion
Paranasal sinus mucoceles are rare in children but relatively common in adults. In the literature, the etiologies of pediatric mucoceles have focused on impaired secretion process such as cystic fibrosis, pathological pneumatization processus, atopy and trauma, [7, 8] .
Mucoceles are commonly caused by post-operative ostial obstruction or secondary to trauma but can also present as primary disease. Paranasal sinus mucoceles predorminently occur in the fronto-ethmoid region (64%), followed by the maxillary sinus (18.6%), the sphenoid sinus (8.4%) and the posterior ethmoid sinus (6.7%) [9] which was similar to that in our study. Another common site for occurrence of mucocele is within the supraorbital ethmoid region. Primary sphenoid mucoceles can be found in association with chronic ethmoid sinusitis and/ or nasal polyposis and are uncommon in isolation [10] .
In the literature review, proptosis, periorbital pain and impairment of ocular mobility were the most common manifestations of mucoceles in the anterior paranasal sinuses while blurred vision and impairment of ocular mobility [11] were frequently seen in mucoceles in the posterior sinuses. Mucoceles of the anterior paranasal sinuses may expand the anterior and medial sinus walls, pushing the globe outward and downward and restrict movement of the extraocular muscles, thus causing proptosis and impairment of ocular mobility [4, 12, 13] .
The natural development of sinus mucoceles consists of gradual expansion. This slow growing expansion can result in bone remodeling, bulging and erosion and reaches adjacent structures such as other sinuses, orbit, clivus, skull base or brain. In case of an intracranial complication, infection may even lead to conditions such as meningitis, subdural or brain abcess [14] . By extension into adjacent structures, the mucocele gives rise to a variety of clinical manifestations. The most common symptoms reported are headaches, facial pain, anosmia, ocular displacement, ocular palsy and visual failure. Visual symptoms in patients with sphenoid mucocele include diplopia, ocular muscle paresis, exopthalmus and complete visual loss [15, 16, 17, 18] . One should also be aware of unusual presentation including hypopituitarism [19, 20, 21] .
The anatomical proximity and fragility of the orbital structures explains the high occurrence of ocular complications in sinusopathy. As the optic nerve enters the orbital apex from the intracranial portion, the nerve is encompassed by the narrow bony canal and is in close proximity to the posterior ethmoid and/or sphenoid sinus. In majority of cases the bony wall between the nerve and the sinuses is as thin as 40-60um [22, 23] . Intracranially the optic nerve is covered by the pia mater, arachnoid and CSF. As the nerve enters the canal, it is surrounded by two layers of nerve sheath, the outer which is continuous with the periorbita and the inner which en sheaths the nerve to the eyeball. The optic nerve canal can be identified as a semicircular tube when viewed from the inside of the posterior ethmoid or sphenoid sinus. Since the optic nerve canal contains the nerve and two layers of nerve sheath without any soft tissues such as fat, pressure due to expansion of the mucocele may easily impact the nerve if the thin protecting bony wall is resorbed or if it is dehiscent congenitally.
Blurred vision is more often associated with mucoceles in the posterior than anterior paranasal sinuses and can affect the optic or other cranial nerves via two pathways. Firstly, expansion of the paranasal sinus wall may compress the optic nerve or compromise its blood supply with subsequent optic atrophy [12, 24, 25] . Secondly, optic neuritis may result from direct spread of suppuration from adjacent paranasal sinuses via bone loss or bone fissure [12, 26] . Both optic nerve compression and neuritis can cause deterioration of visual acuity [12, 26] . Besides the optic nerve, other cranial nerves (abducent or oculomotor) passing through the orbital apex or superior orbital fissure may be involved, thus resulting in impairment of ocular mobility [12, 25, 26, 27] .
In a review of 47 patients suffering from ethmoid or sphenoid mucoceles, Moriyama et al [28] highlighted 70 per cent of patients first sought help from the ophthalmology department. The mucocele may compress the optic canal and cause visual disturbances, leading to loss of eye sight in severe cases. Further to direct pressure, ischemia or venous congestion around the optic nerve subsequently occurs [28] . Besides compression and its local effects, inflammation due to infection of the mucocele can spread to the nerve through zones of bony erosion. Therefore, the visual loss may be due to a local inflammatory response which responds to steroid therapy [29] but further diagnosis and immediate surgical drainage are imperative.
Preoperative diagnosis is usually based on CT and MRI. On CT scan, mucoceles usually fill a sinus structure and bulge against adjacent anatomical structures, but without infiltration and usually the bony margins of the lesion are well defined. MRI of mucoceles in both T1 and T2 weighted images show variable signal intensities as depicted in Fig 3. CT scans are preferable for definitive evaluation, assessment of bony involvement and presurgical planning. MRI scans are helpful in the evaluation of orbital or intracranial extension and in ruling out a neoplasm or fungus disease [30] . Therefore, CT and MRI imaging are complementary for the diagnostic evaluation of an expansile mass around the posterior ethmoid and sphenoid sinus.
In the differential diagnosis, one should rule out a mucopyocele, sinus malignancy, hypophyseal tumor, craniopharyngioma, meningioma or optic nerve glioma, intracranial chordoma,cholesteatoma and neoplastic lesions of nasopharynx.
An urgent surgical intervention is advocated in a paranasal sinus mucocele with vision loss. The endoscopic endonasal approach is the most convenient for the treatment of mucocele in view of easy access, lower morbidity and a reduction in potential complications compared to intracranial route [31] . Several recent literatures have reported successful results in the management of mucoceles with endoscopic marsupilization as the main choice of treatment [32] . It has the advantage of magnification of the operative field, is minimally invasive, preserves the sinus architecture and produces good long-term results with adequate postoperative care. Some conditions are not suitable for endoscopic surgery alone including a far laterally placed frontal mucocele, hypertrophic bone occluding the area of the fronto-nasal recess and a mucocele arising secondarily from a malignancy [33] . With respect to patient number 2, the extensive mucocele with intraorbital extension was removed using both an endoscopic and an external approach through bicoronal flap and cranialization [34] .
The paranasal sinus mucocele is widely opened and a sufficient part of the wall or outflow pathway is resected for adequate drainage and ventilation. With exposure of the dura or periorbital wall, the wall of the mucocele acts as a cover and no attempts are made to remove this mucosal lining to protect the orbit, optic nerve, dura and carotid artery. On adequate marsupilization of the mucocele, one should expect a rapid improvement of visual acuity but in cases with complete loss of vision prior to surgery, the prognosis may be much poorer. The microdebrider is used in endonasal surgery with great easiness and good surgical outcome. The degree of improvement of the visual acuity after mucocele marsupilization depends on the severity of the initial loss prior to surgery, the mode of development and the location of the mucocele and the time from onset of the opthalmological disorder until the surgical marsupilization [9] . Prompt surgical treatment is necessary in order to avoid permanent visual impairment and other sequel [3, 18] . If vision is seriously impaired, immediate surgery should be performed, preferably within 24 hours after the onset of visual disturbances [35] .
Differential diagnosis

Paranasal sinus tumors
The differential diagnosis of mucocele includes paranasal sinus tumors as shown in Table 4 .
Non-neoplastic Neoplastic
Mucosal cyst Papillomas
Antrochonal Mucosal cyct of the paranasal sinuses are common with and incidence between 12 and 36% detected on radiography [36, 37, 38] . They are broadly classified into secretory and nonsecretary cysts [39] . Obstruction of mucosal gland leads to formation of secretory cysts which are less common. The more common non secretory cysts are presumably caused by an accumulation of exudates in the sinus mucosa lifting the epithelial lining. The aetiologic factors behind cyst formation remain unknown. They are mostly unilateral but can be bilateral in 10 to 20% cases [40] , [41] . They are usually seen as homogenous, dome-shaped opacities on CT scanning and are usually a chance diagnosis on sinus radiography.
Antrochoanalpolyp (ACP)
ACP is a benign lesion that originates from the mucosa of the maxillary sinus and grows into the nasal cavity to reach the choana ( Fig 5) . ACPs account for 4 to 6% of all nasal polyps with increased incidence of 33% in children [42] , [43] . ACPs are usually unilateral with only a small number of reported cases with bilateral polyps [16] . It has been suggested that most ACPs originate from the posterior-medial wall [44] . Mean age of presentation is 17 years and it is reported to be twice as common in males than females [44] . Clinical manifestations usually start with unilateral nasal obstruction but other symptoms have been reported such as epistaxis, purulent rhinorrhea, post-nasal drip, snoring, obstructive sleep apnea, dysphonia and dysphagia [42, 44] .
Fungal disease
Most sinus fungal infections are caused by Aspergillus species. Aspergilus flavus is the most common cause of sinus fungal ball. Infections by dematiaceous fungi such as Bipolaris, Curvularia or Alternaria are commonly seen in patients with allergic fungal sinusitis. Zygomycetes, such as Mucorales or Rhizopus are well-described aggressive organisms implicated in many cases of invasive fungal sinusitis [45, 46, 47] .Fungal rhinosinusitis can be classified as invasive or non-invasive ( Table 5 ). The prognosis of the fungal sinus infections is more dependent on the manifestation of the disease than on the specific causative species.
Noninvasive Invasive
Saprophytic Acute invasive fungal sinusitis
Allergic fungal sinusitis Chronic granulomatous invasive sinusitis
Fungal ball Chronic invasive fungal sinusitis Table 5 . Classification of fungal sinusitis Associated nasal polyposis is seen in up to 10% due to the chronic inflammatory response. Maxillary sinus fungal ball often presents with unilateral sinus disease and unrelenting symptoms of rhinosinusitis. Allergic fungal sinusitis is characterized by the presence of allergic mucin in patients with symptoms of chronic rhinosinusitis, polyposis and an IgE-mediated hypersensitivity reaction to fungal elements resulting in a self-perpetuating inflammatory cascade ( Fig 6) . A high index of suspicion for invasive fungal sinusitis is necessary in patients with immunodeficiency, fever and symptoms referable to the paranasal sinuses. CT of paranasal sinuses is often ordered to evaluate refractory symptoms. Complete or subtotal opacification of the involved sinus is not uncommon. Up to 41% demonstrated heterogenous opacification with calcifications ( Fig 7) . Bony erosion or sclerosis from mass effect can be identified in 17 to 36% [48, 49, 50] . 
Cholesterol granuloma (CG)
CG is a histologic term used to describe the coexistence of granulation tissue with cholesterol crystals and foreign body giant cells [51] .The condition is well described in the temporal bone but is rarely encountered in the paranasal sinuses [52] . The maxillary sinus is most commonly involved [52, 53] . Only one case of bilateral maxillary sinus involvement has been reported [53] . CG has been observed more in men with 3:1 male to female ratio and an average age of 41 years.Only a small number of patients had a history of previous trauma or surgery [52, 53] .
The factors contributing to the formation of CG includes disturbed ventilation in a bony cavity, impaired drainage and hemorrhage [52, 53, 54, 55] . Impaired drainage would result in obstruction to venous and lymphatic circulation thus predisposing to mucosal hemorrhage. The insufficient lymphatic drainage would fail to eliminate lipid components in red blood cells and contribute to accumulation of cholesterol crystals. These act as foreign material that stimulates the granulomatous reaction in the sinus cavity [52, 53, 56] .
Patients with CG present with symptoms and signs resembling chronic sinusitis [52, 53] . Most of the patients present with nasal obstruction, post-nasal drip, rhinorrhea, facial pain or headaches (Fig 8 A) . CT shows a cyst-like opacity which does not enhance with contrast ( Fig  8B) . Bony erosion or expansion has been reported in a small number of cases [53, 56] . 
Hematoma
Hematoma of the maxillary sinus is also known as organized hematoma or hemorrhagic pseudotumor [57, 58, 59] . It is an uncommon cause of maxillary sinus mass with only a small number of reported cases from Korea and Japan [58] . Some of the hematoma have been reported in patients with bleeding diathesis such as Von Willebrand disease but there are several patients who present with what appears to be a spontaneous etiology [58, 59, 60] . Initially, a blood clot accumulates in the maxillary sinus secondary to facial trauma, operative bleeding, recurrent epistaxis or bleeding diathesis. Subsequently the hematoma develops and due to poor ventilation and obstruction of drainage it transforms into an organized hematoma by means of neovascularization and fibrosis [58, 59] . Encapsulation of the blood clot by fibrous tissue prevents reabsorption of the hematoma. Further bleeding causes increasing pressure and progressive expansion which leads to erosion of adjacent structures [59] , [60] .
The most common symptom at presentation is epistaxis followed by unilateral obstruction and facial swelling [57, 58] . Symptoms due to pressure on adjacent structures such as proptosis and infraorbital hypoaesthesia have been reported [61, 62] . CT scanning shows the hematoma as a nonenhancing soft tissue mass which can be heterogeneous or homogenous. Histologically the hematoma has a peripheral wall that consists of dense fibrous tissue with a spindle-shaped myofibroblast cells. The center of the hematoma consist of loose fibrous tissue which is relatively acellular and contains some intact erythrocytes [57, 58, 62 ].
Antrolithiasis
Antrolithiasis are calcified bodies that are formed from mineral salt deposition around a nucleus within the maxillary sinus cavity [63] . These are synonymous with rhinoliths which are reported within the nasal cavity. Anthroliths result from either endogenous (blood clot, mucus or pus) or exogenous factors (teeth and roots or other foreign material. The majority of cases reported had tooth extraction prior to presentation. The patients can be asymptomatic and may present with symptoms of unilateral chronic maxillary sinusitis. CT scan shows antroliths as radiopaque masses of varying sizes and shapes with irregular borders.
Eosinophilic Angiocentric Fibrosis (EAF)
EAF is an uncommon inflammatory fibrotic lesion that affects the submucosa of the nose, larynx and orbit [64, 65] . The pathologic process is manifested by predorminently eosinophilic perivascular inflammation and gradual replacement with progressive fibrosis [64, 67] . EAF is found with slightly higher incidence in young to middle-aged women than men [64] . The etiology of EAF is unknown but it has been closely linked to granuloma faciale [64, 68] . Majority of the lesions involve the nasal septum and lateral nasal wall with only few cases involving the maxillary sinus.
EAF is slow growing and can take many years to manifest [64, 65] . Symptoms are non specific and can initially include nasal obstruction, rhinorrhea,epistaxis and facial pain [64, 67, 68] . Due to mass expansion the patients will present later with facial swelling [64, 65] . Involvement of the orbit can lead to periorbital edema and proptosis [64] . Nasal endoscopy reveals thickening of the nasal septum with an intranasal mass [64, 65] .
Neoplastic
Papillomas
Papillomas are the most common benign epithelial tumor found in the sinonasal area accounting for 10% of all neoplasms in this region [66] .Histologically they are divided into inverted,cylindrical and everted [67] . Everted papilloma more often arises on the nasal septum whereas both inverted and cylindrical papillomas mostly arise on the lateral nasal wall within the middle meatus (Fig 9) . The age of presentation is from 35 to 60 years with a male preponderance of 3.5: 1 [66, 68] . It is more common in Caucasions compared with other racial groups.
A viral aetiology has been suggested with a link to papilloma viral subtypes 6, 11,16 and 18 [68] .
Patients generally present with obstructive nasal symptoms, rhinorrhea and chronic rhinosinusitis [66, 68] . CT scans shows a mass in lateral nasal wall with areas of apparent calcification and there may be sclerosis of the walls of the sinus [81] (Fig 10) . Both a high recurrence rate and malignant transformation have been documented. A recent review of the literature of over 200 cases calculated 7.1% synchronous carcinoma and 3.6% metachronous carcinoma [70] . 
Mesenchymal tumors: Fibroma, lipoma and myxoma
These rare tumors may be encountered in the nose and sinuses and generally present prior to adulthood. Isolated tumors within maxillary sinus are very rare. 
Fibromas
Fibromas result from progressive inflammation or fibroblastic proliferation of the nasal mucosa [71] . They present as slow-growing, grey-white, smooth surfaced masses producing obstructive nasal symptoms.
Lipoma
Lipoma is the most common soft tissue tumor in adulthood in contrast to intraosseouslipoma which is a rare condition.The etiology of intraosseous lipoma is unknown but infaction, ischaemia, trauma and irradiation may be contributing factors [72] . Cases have been reported within the nasal cavity and very rarely in the maxillary sinus. The presentation is of nasal swelling and possible nasal obstruction.
Myxoma
Myxoma of the maxillary sinus is very rare but more frequent than fibromas and lipomas [73] .
The age of presentation is between 2 and 15 years and may be related to dental malformations or missing teeth.
Vasiform Tumors: Hemangioma, Aneurysmal Bone Cyst and Hemangiopericytoma
These benign lesions arise from vascular tissue within the mucosa or bone of the nose and sinuses.
Hemangiomas
Hemangiomas represent about 20% of benign non-epithelial tumors of nasal cavity and paranasal sinuses [74] . Mean age of diagnosis is 40 years and the most frequent presenting symptoms are nasal obstruction and epistaxis. Invovement of maxillary sinus have been reported less frequently [91] . Both cavernous and capillary hemangiomas have been reported.
Aneurysmal bone cyst (ABCs)
ABCs are expansile lesions of unknown etiology that involves long bones and vertebrae of patients younger than 20 years. About 2% of ABCs are encountered in the head and neck region with jaw being the most frequently involved site. The present with facial swelling and obstructive nasal symptoms in the age group between 5 and 23 years. ABCs consist of multiple cavities filled with blood and serous fluids which are separated by septa and surrounded by rim of bone [75] . ABCs have a "honeycomb"appearance on gadoliniumenhanced MRI studies [75] .
Hemangiopericytoma (HPC)
HPC is a rare benign vascular tumor derived from extracapillary cells (pericytes). Less than one-third of HPC occur in the head and neck and 5% are located in the nasal cavity and paranasal sinuses [76, 77] . Sphenoid and ethmoid sinuses are involved more frequently than the maxillary sinus. Both sexes are equally affected and can occur at any age but often develop after the second decade. The patients usually present with epistaxis and nasal obstruction with reddish submucosal nasal mass (Fig 11) . Leiomyoma is a smooth muscle tumor that originates in areas of abundance of muscle like the uterus.
It is extremely rare for these tumors to present in the sinonasal tract because of the paucity of smooth muscle. And only a handful of cases have been reported in the maxillary sinus [78] .
The tumor seem to be slow-growing and non-aggressive and presenting with obstructive nasal symptoms.
Rhabdomyoma
Rhabdomyomais a skeletal muscle tumor and is extremely rare in the paranasal sinus.,which has a benign behavior and low recurrence rate [79, 80] .
Odontogenic tumors
Odontogenic tumors originate either within the maxillofacial skeleton (intraosseous) or within the gingival or alveolar mucosa overlying the tooth bearing areas (extraosseous). They are usually slow growing and have been associated with non-eruption of the teeth. Patients usually present with swelling of alveolar process along with nasal obstruction and epistaxis. Superior displacement of globe has been reported with large odontogenic tumors.
Ameloblastoma
Ameloblastomais the most common odontogenic tumor. It is slow growing, locally invasive and has a high rate of recurrence if not treated effectively. Patients between the ages of 16 and 60 years are generally affected with the region of canine tooth and maxilla being the most common sites. They are often asymptomatic but can present with a painless swelling of the cheek, gingival and palate that may reach a large size. Ameloblastoma presents as a unilocular or multilocular radiolucency that may be associated with an impacted tooth.
Fibro-osseous lesions: Osteoma, ossifying fibroma, fibrous dysplasia and osteoblastoma
Fibro-osseous lesions represent a class of bony abnormalities: osteoma, ossifying fibroma, fibrous dysplasia and osteoblastoma. They are distinct but lie along a continuum from the most to the least content. They have some similarities in appearance but their clinical implications differ.
Osteomas
Osteomas are frequent incidental finding in up to 3% of CT scans of the paranasal sinuses [81] ( Fig 12) . Eighty percent occur in the frontal sinuses followed by the ethmoids and least in the maxillary sinuses. The etiology is either embryologic or secondary to trauma or an infective process. There is an association with Gardner syndrome which is an autosomal dominant condition characterized by intestinal polyposis and pigmented skin lesions in addition to osteomas [82] . Maxillary sinus osteomas are slow growing and usually asymptomatic but they may become symptomatic depending on the location and onset [83] . 
Ossifying fibroma (OF)
OF is a well-circumscribed lesion that continues to grow after sexual maturity and can attain dramatic proportions [81, 84] . The vast majority is located in the posterior region of the mandible; those involving the maxillary sinus are uncommon [85] . Patient usually present between the third and forth decades and the lesion is more common in women [85] . The most common presentation is of painless cheek swelling but involvement of the orbit or nasal cavity may be signified by proptosis, loss of visual acuity, epiphora, nasal obstruction and epistaxis [81, 85] . Radiologically, the lesion is sharply circumscribed with an egg shell rim and central radiolucency which differentiates it from fibrous dysplasia with its indistinguishable borders.
Fibrous dysplasia (FD)
FD is a slow, progressive disorder where normal bone is replaced by fibrous tissue and immature woven bone [81, 84] . There are two main forms of FD: monostatic (70-85%) that involves only one bone and polystatic (15-30%) where multiple bones can be involved ( Fig  13) . The maxilla and mandible are the most commonly involved bones generally in the monostatic form. FD is a disease of the young where patients present in their first or second decade and is assumed to be "burnt out" as the patients reach skeletal maturity. The usual symptom is of painless facial deformity although other complaints such as loosening of teeth, nasal obstruction or epistaxis have been encountered [86] . CT scans shows lesions with indistinct borders and a homogenous "ground glass" appearance. Osteoblastoma is an uncommon neoplasm characterized by proliferation of osteoblasts forming bone trabeculae set in a vascularized fibrous connective tissue stroma [87] . The tumor occur predorminantly in vertebrae and long bones and can affect craniofacial bones with the mandible being the most commonly involved. It is reported less in the maxillary bone and rarely in the maxillary sinus [88] . The majority of the patients are under 30 years and present with a facial swelling and is often painful [87] . CT scan features range from radiolucent to radiopaque lesions and are often mistaken for other fibro-osseous lesions.
Neuroectodermal tumors: Schwannoma and neurofibroma
Schwannomas
Schwannomas are benign nerve sheath tumors of which 50% occur in the head and neck region. They are very uncommon in the paranasal sinuses (only 4%) and a very small number involve the maxillary sinus [84] . The lesion slowly expands in the sinus cavity resulting in swelling, pressure symptoms and bony necrosis. The patients mostly present with nasal obstruction but other symptoms such as proptosis, epiphora, headaches, facial anesthesia and epistaxis have been reported [90] . CT scan shows a homogenous radio-opaque mass with evidence of bone remodeling (Fig 14) . 
. Neurofibromas
Neurofibromas are heterogenous peripheral nerve tumors that arise from the connective tissue of the nerves especially the endoneurium [91] . They may occur as sporadic lesions but are much more common in association with neurofibromatosis type 1 (NF 1). Neurofibromas of the maxillary sinus are exceedingly rare.As with schwannomas, they slowly grow and expand within the sinus cavity causing swelling, pressure symptoms and bone necrosis. Presentation is similar to other expanding masses in the maxillary sinus. CT scan shows a well-circumscribed mass with some bony erosion.
Conclusion
Mucocele of the paranasal sinuses are well described complication of chronic sinusitis in adults but they rarely occur in the pediatric population. Mucocele can be associated with ophthalmic complications or intracranial complications. Radiological imaging includes CT-scan and sometimes MRI when intracranial complications are suspected. The differential diagnosis of mucocele includes paranasal sinus tumors. Usually a wide endoscopic endonasal marsupilization of paranasal sinus mucocele is a safe and less invasive than external approaches. Thus, a good understanding of paranasal sinus mucoceles by ophthalmologists and otorhinolaryngologists is essential for early diagnosis and rapid surgical intervention.
